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(57) ABSTRACT

A sewing management system includes a sewing device that
transmits a production management information ncluding
an 1dentification information of an operator and an operation

information of a device main body; and a management
device that manages the production management informa-
tion by a process unit of a product sewn 1n a sewing line or
a component forming the product.
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SEWING MANAGEMENT SYSTEM AND
SEWING MANAGEMENT METHOD

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s based on and claims priority under 335
USC 119 from lJapanese Patent Application No. 2019-
069806 filed on Apr. 1, 2019.

TECHNICAL FIELD

The present invention relates to a sewing management
system and a sewing management method.

BACKGROUND ART

In a related art, a sewing management system, 1n which a
series of sewing procedures and sewing data when perform-
ing sewing can be simply and surely selected and production
management data such as sewing history data during sewing,
work can be easily collected ({or example, refer to JP-A-
2001-276453), has been known. The sewing management
system 1ncludes a removable storage medium including a
first storage region for storing sewing scheduled informa-
tion, a second storage region for storing sewing data, and a
third storage region for storing production management
information. As a result, since the production management
information during the sewing work 1s stored 1n a recording
medium for each sewing work and each sewing machine to
perform highly accurate multi-dimensional information
analysis, the productivity of production control in the sew-
ing work can be improved.

However, in the sewing management system described
above, the production management information stored 1n the
recording medium does not mclude operator-related infor-
mation including a sewing skill of an operator performing
the sewing work. Therefore, 1t 1s not assumed that sewing
product quality and production efliciency considering the
sewing skill of the operator 1n the sewing line are improved.
In a sewing factory, 1t 1s required to improve the sewing
product quality and the production efliciency 1n the sewing
line considering the sewing skill of the operator.

SUMMARY OF INVENTION

The present invention has been made considering the
above-described problems, and an aspect thereof provides a
sewing management system and a sewing management

method capable of improving sewing product quality and
production efliciency in a sewing line.

An embodiment of the present invention relates to a
sewing management system, which includes:

a sewing device that transmits a production management
information including an identification information of an
operator and an operation nformation of a device main
body; and

a management device that manages the production man-
agement information by a process unit of a product sewn 1n
a sewing line or a component forming the product

An embodiment of the present invention relates to a
sewing management method using a sewing device that
performs sewing 1n a sewing line and a management device
that manages various mformation 1n the sewing line, which
includes:
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2

transmitting, from the sewing device, a production man-
agement mnformation including an 1dentification information
ol an operator and an operation information of the sewing
device body; and

managing, by the management device, the production
management information by a process unit of a product
sewn 1n the sewing line or by a process unit of a component
forming the product.

According to the above embodiments of the present
invention, since production management 1nformation
including 1dentification information of an operator and
operation mnformation of a device main body 1s managed by
a process unit ol a product sewn in a sewing line or a
component forming the product, a sewing skill of the
operator working in the sewing line can be estimated for
cach process of the product or for each process of the
component. Accordingly, i1t 1s possible to 1mprove sewing
product quality and production efliciency 1n the sewing line
by setting personnel arrangement 1n the sewing line.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a network configuration diagram of a sewing
management system according to an embodiment;

FIG. 2 1s a block diagram 1llustrating a configuration of a
sewing machine provided in the sewing management sys-
tem;

FIG. 3 1s a block diagram 1llustrating a configuration of a
portable terminal provided in the sewing management sys-
tem;

FIG. 4 15 a block diagram 1llustrating a configuration of a
management server provided in the sewing management
system:

FIG. 5 1s an explanatory diagram of an example of a
production management mformation table stored in a table
storing unit of the management server;

FIG. 6 1s a flowchart 1llustrating analysis processing in the
management server; and

FIG. 7 1s an explanatory diagram of an example of a
sewing skill table stored in the table storing unit of the
management server.

DESCRIPTION OF EMBODIMENTS

Heremalter, a sewing management system will be
described with reference to the accompanying drawings.
FIG. 1 1s a network configuration diagram of a sewing
management system 1 according to the embodiment. As
illustrated 1n FIG. 1, the sewing management system 1 1s
applied to a sewing line SL constructed 1n a sewing factory
SP (SP1 to SP3), and aims to improve sewing product
quality and production efliciency 1n the sewing line SL. In
FIG. 1, details of the sewing line SL are described only 1n
the sewing factory SP1, and descriptions of the sewing
factories SP2 and SP3 will be omitted.

The sewing factory SP (SP1 to SP3) illustrated 1n FIG. 1
1s connected to a network NW1 such as the Internet. A
person involved in the sewing factory SP (for example, an
employee of a company that owns the sewing factory SP and
a supplier who supplies facilities to the sewing factory SP)
can conilrm an operating state of the sewing factory SP from
a management terminal MT. For example, the management
terminal MT can confirm the operation state of the sewing
factory SP by acquiring information managed by a manage-
ment server 8 in the sewing factory SP which will be
described later. The setting of various parameters in the
sewing line SL can be changed from the management
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terminal MT. The management terminal MT 1s configured
with a general personal computer (PC) and a tablet PC, or a
smartphone.

The sewing line SL includes a plurality of processes for
producing a single or a plurality of sewing products (here-
mafter, simply referred to as a “product”). The sewing line
SL illustrated in FIG. 1 mcludes a specification generation
process 2, a cutting process 3, a sewing process 4, a finishing
process 5, an mspection process 6, and a packing process 7.
A process of forming the sewing line SL 1s not limited to the
example 1llustrated in FIG. 1, and can be appropnately
changed. Here, a line including a plurality of processes
illustrated 1n FIG. 1 1s referred to as the sewing line SL, but
the name thereof 1s not limited thereto and can be appro-
priately changed. In the following description, an object in
a process of manufacturing a product 1s referred to as a
workpiece as appropriate.

In an execution region of various processes ncluded in
the sewing line SL, facilities necessary for executing the
corresponding work process are installed. In the sewing
management system 1 according to the embodiment, these
tacilities are directly or indirectly connected to each other
via a network (for example, LAN or WAN) NW2 con-
structed 1n the sewing factory SP. A management server 8
serving as a management device for managing the overall
system 1s connected to the network NW2. As described 1n
more detail hereinaiter, the management server 8 manages
various information outputted from the facilities of each
process, and further analyzes a sewing skill of an operator in
the sewing line SL, and the sewing product quality and the
production efliciency 1n the sewing line SL based upon the
managed mformation. Hereinaiter, a content of each process
included i1n the sewing line SL and the facilities to be
installed therein will be described.

The specification generation process 2 1s a process of
generating a specification of a product to be sewn 1n the
sewing line SL, and a process of setting sewing data for
sewing the product according to the generated specification,
a parameter (hereinafter, referred to as a “setting param-
cter’”’) set 1n various facilities required until the product i1s
packed, and standard time. For example, 1n an execution
region ol the specification generation process 2, as the

tacilities, a personal computer (PC) on which an application
such as a computer-aided design (CAD) and a computer-
aided manufacturing (CAM) 1s mounted 1s provided. The PC
1s connected to the network NW2 of the sewing management
system 1. The PC 1n the specification generation process 2
outputs the specification, the sewing data, the setting param-
cter, and the standard time to the management server 8.
The cutting process 3 1s a process of cutting a cloth based
upon the specification and the CAD and CAM data. For
example, 1n an execution region of the cutting process 3, as
the facilities, a stretching machine, a spreading and shrink-
ing machine, a cutting machine, and a portable terminal 30
connected to the cutting machine by wire or wirelessly are
provided. The portable terminal 30 i1s connected to the
network NW2 of the sewing management system 1. In the
cutting process 3, the cloth wound 1n a roll shape 1s spread
by the spreading and shrinking machine, and cut by the
cutting machine 1n a state where distortion and wrinkles of
the cloth are removed. An RFID tag 1s mounted on the cloth
alter cutting. An 1tem number ID indicating i1dentification
information of a product or a component 1s recorded 1n the
RFID tag. The portable terminal 30 connected to the cutting
machine outputs imnformation such as the i1tem number 1D
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read by a terminal main body and the number of pieces cut
by the cutting machine outputted from the cutting machine
to the management server 8.

The sewing process 4 1s a process of sewing the cloth cut
in the cutting process 3 based upon the specification, the
sewing data, and the setting parameter. In an execution
region of the sewing process 4, a sewing machine 9 as a
single or a plurality of sewing devices, a portable terminal
40 connected to the sewing machine 9 by wire or wirelessly,
and a conveyance device for conveying the workpiece are
provided. The sewing machine 9 and the portable terminal
40 are connected to the network NW2 of the sewing man-
agement system 1. The sewing machine 9 outputs informa-
tion such as operation data, error data, and work volume data
to the management server 8. The sewing machine 9 outputs
information such as an item number ID and an operator 1D
read by the portable terminal 40 connected to the sewing
machine 9 to the management server 8.

At a predetermined position in the execution region of the
sewing process 4, a position detecting device 41 that detects
position information of the operator 1s installed. The position
detecting device 41 reads an operator ID i an ID card
carried by the operator 1n a non-contact manner. The posi-
tion detecting device 41 1s configured to be able to detect the
position of the operator at any position within the detectable
region. The position detecting device 41 1s connected to the
network NW2 of the sewing management system 1. The
position detecting device 41 outputs the detected position
information of the operator to the management server 8 via
the network NW2. Any method such as RFID, beacon, GPS,
or 1mage recognition can be adopted as a position detecting
method by the position detecting device 41.

The finishing process 5 1s a process of performing the {inal
fimshing before an 1nspection process such as iron press,
buttoning, and thread cutting with respect to the workpiece
sewn 1n the sewing process 4 based upon the specification.
In an execution region of the finishing process 3, an 1ron
press machine and a portable terminal 50 connected thereto
by wire or wirelessly are provided. The portable terminal 50
1s connected to the network NW2 of the sewing management
system 1. In addition to the 1item number ID and the operator
ID read by the terminal main body, the portable terminal 50
connected to the 1ron press machine outputs information
such as work volume data outputted from the 1ron press
machine to the management server 8.

The 1nspection process 6 1s a process of nspecting the
workpiece finally finished in the finishing process 5 based
upon the specification. In an execution region of the mspec-
tion process 6, an inspection table, an inspection machine, a
meter reading device, a portable terminal 60 connected
thereto are provided. The portable terminal 60 1s connected
to the network NW2 of the sewing management system 1.
The inspection machine 1s configured to be able to 1nput an
inspection result of the workpiece by an mspector and the
number of workpieces whose inspection 1s performed by the
inspector. In addition to the 1item number ID and the operator
ID read by the terminal main body, the portable terminal 60
connected to the inspection machine outputs information
such as the inspection result, the work volume data, and the
defect data outputted from the mnspection machine to the
management server 8.

The packing process 7 1s a process of packing the work-
piece mspected 1n the mspection process 6 based upon the
specification. In an execution region of the packing process
7, a tagging machine and a portable terminal 70 connected
thereto by wire or wirelessly are provided. The portable
terminal 70 1s connected to the network NW2 of the sewing
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management system 1. In addition to the item number 1D
and the operator ID read by the terminal main body, the
portable terminal 70 connected to the tagging machine
outputs information such as work volume data and comple-
tion date and time outputted from the tagging machine to the
management server 8.

The sewing management system 1 according to the
embodiment 1s configured to include the management server
8 and a part or all of facilities of various processes. For
example, the sewing management system 1 1s configured to
include, as an example of facilities, the sewing machine 9
and the position detecting device 41 in the sewing process 4,
and the portable terminals 30, 40, 50, 60, and 70 in various
processes. However, the configuration of the sewing man-
agement system 1 1s not limited thereto, and can be appro-
priately changed.

Here, the configurations of the sewing machine 9 and the
portable terminals 30, 40, 50, 60, and 70 that form the
sewing management system 1 according to the embodiment
will be described with reference to FIGS. 2 and 3. Since the
portable terminals 30, 40, 50, 60, and 70 basically have a
common configuration, the portable terminal 30 will be
described as a representative. FIG. 2 1s a block diagram
illustrating a configuration of the sewing machine 9 pro-
vided 1n the sewing management system 1 according to the
embodiment. FIG. 3 1s a block diagram 1illustrating a con-
figuration of the portable terminal 30 provided in the sewing
management system 1 according to the embodiment.

As 1llustrated 1n FI1G. 2, the sewing machine 9 includes a
control unit 91 that controls the overall sewing machine 9,
a storage unit 92, a display unit 93, an input unit 94, and an
interface unit (I/F unit) 95, an operation unit 96, a drive unit
07, and a communication unit 98 connected to the control
unit 91. The control unit 91 1s configured with a central
calculation unit such as a CPU. The storage unit 92 stores a
program to be executed by the control unit 91 and functions
as a work region of the control unit 91.

The display unit 93 displays information necessary for the
operation of the sewing machine 9. For example, the display
unit 93 displays an operation screen for operating the sewing,
machine 9, the item number ID of the workpiece, the setting,
parameter for the workpiece. The mput unit 94 receives an
instruction inputted from an operator. For example, the input
unit 94 receives mput of a change instruction of the setting
parameter with respect to the sewing machine 9 from the
operator. In FIG. 2, the display unit 93 and the input umt 94
have different configurations, and the present invention 1s
not limited thereto. For example, functions of the display
unit 93 and the input umt 94 may be provided with a touch
panel.

The I/F unit 95 forms an interface between an external
terminal and the control unit 91. The portable terminal 40 1s
connected to the I'F umt 95. Information i1s exchanged
between the sewing machine 9 and the portable terminal 40
via the I/F unit 95. For example, the item number ID and the
operator 1D read by the portable terminal 40 are outputted to
the sewing machine 9, and the operation data and the work
volume data in the sewing machine 9 are outputted to the
portable terminal 40.

The operation unit 96 recerves a drive operation from the
operator. For example, the operation unit 96 receives a drive
operation of a needle operation (for example, a start and end
operation of the needle operation, and an operation of
indicating a needle operation direction) from the operator.
The drive unit 97 drives a sewing machine needle 1n
response to the drive operation from the operator. The
communication unit 98 communicates with the management
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server 8 via the network NW2 of the sewing management
system 1. For example, the communication unit 98 transmuits
the 1tem number ID and the operator ID read via the portable
terminal 40, the operation information 1n the drive unit 97,
and the work volume data in the sewing machine 9 to the
management server 8.

According to the above-described configuration, the sew-
ing machine 9 performs sewing 1n response to the mnstruction
of the operator from the operation unit 96. The drive at the
time of sewing 1s performed according to the setting param-
cter set in the specification generation process 2. For
example, the sewing 1s performed in response to a feeding
speed of the workpiece and a needle operation speed set as
the setting parameter. The setting parameter 1n the sewing
machine 9 can be changed from the mput unit 94 1n response
to the sewing skill of the operator. The setting parameter
changed by the operator i1s outputted to the management
server 8 via the communication unit 98. The operation
information of the drive unit 97 1n response to the parameter
set 1n advance (or a changed setting parameter) 1s outputted
to the management server 8 via the communication unit 98.

As 1llustrated 1n FIG. 3, the portable terminal 30 includes
a control unit 31 that controls the overall terminal, a storage
unmit 32, a display unit 33, an input umt 34, and an interface
umt (I/F unit) 35, an RFID reader unit 36, and a communi-
cation unit 37 connected to the control unit 31. The control
umt 31 1s configured with a central calculation unit such as
a CPU. The storage unit 32 stores a program to be executed
by the control unit 31 and functions as a work region of the
control unit 31.

The display unit 33 displays information necessary for the
operation ol the portable terminal 30. For example, the
display unit 33 displays an operation screen for operating the
portable terminal 30, and the i1tem number ID and the
operator 1D read by the RFID reader unit 36 which will be
described later. The mput unit 34 receives input such as an
operation instruction from the operator. For example, the
input unit 34 receives a reading struction of the operator
ID and the 1tem number ID from the operator. In FIG. 3, the
display unit 33 and the input unit 34 have different configu-
rations, and the present invention 1s not limited thereto. For
example, functions of the display unit 33 and the 1nput unit
34 may be provided with a touch panel.

The I/F unit 35 forms an interface between the external
terminal and the control unit 31. The cutting machine 1s
connected to the I'F unit 35. Information i1s exchanged
between the cutting machine and the portable terminal 30
via the I/F unit 35. For example, the number of pieces cut by
the cutting machine 1s outputted to the portable terminal 30.
The RFID reader unit 36 reads the operator 1D 1n the ID card
carried by the operator and the 1tem number ID 1n the RFID
tag mounted on the cloth 1 a non-contact manner. The
communication unit 37 communicates with the management
server 8 via the network NW2 of the sewing management
system 1. For example, the communication unit 37 transmits
information such as the operator ID and the 1tem number 1D
read via the RFID reader unit 36, and the number of pieces
cut by the cutting machine received via the I/F unit 35 to the
management server 8.

According to the above-described configuration, the por-
table terminal 30 receives the number of pieces cut by the
cutting machine via the I/'F unit 35. The portable terminal 30
reads the operator ID 1n the ID card carried by the operator
and the 1tem number 1D 1n the RFID tag mounted on the
cloth 1n response to the mstruction from the mput unit 34.
The number of pieces cut thereby, the operator ID, and the
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item number ID are outputted to the management server 8
via the communication unit 37.

The portable terminals 40, 50, 60, and 70 in the sewing
process 4, the finishing process 5, the mspection process 6,
and the packing process 7 have different targets to be
connected via the I/F unit, and have diflerent information to
communicate with the connected target.

The sewing
machine 9 i1s connected to the portable terminal 40 and
outputs the item number ID to the sewing machine 9. The
iron press machine i1s connected to the portable terminal 50,
and receives the work volume data. The mspection machine
1s connected to the portable terminal 60, and receives the
inspection result, the work volume data, and the defect data.
The tagging machine 1s connected to the portable terminal
70, and receives the work volume data and the completion
date and time.

The management server 8 manages information outputted
from the facilities of various processes. These pieces of
information are used as information for managing produc-
tion 1n the sewing line SL. Hereinafter, for the convenience
of description, these pieces of information will be referred to
as “production management information”. The management
server 8 manages the production management imnformation
for each product unit sewn 1n the sewing line SL or for each
component unit forming the product. Next, the management
server 8 estimates and manages the sewing skill of the
operator based upon the production management informa-
tion, and analyzes the sewing product quality and the
production efliciency in the sewing line SL according to the
estimation result. The production management information
managed by the management server 8 will be described later.

FIG. 4 1s a block diagram 1illustrating a configuration of
the management server 8 forming the sewing management
system 1 according to the embodiment. As illustrated in FIG.
4, the management server 8 icludes a control unit 81 that
controls the overall server, a storage unit 82, a display unit
83, an input unit 84, a communication unit 85, a table
management unit 86, and a table storing unit 87 connected
to the control unit 81. The control unit 81 1s configured with
a central calculation unit such as a CPU. The storage unit 82
stores a program to be executed by the control unit 81 and
functions as a work region of the control unit 81.

The display unit 83 displays information necessary for the
operation of the management server 8. For example, the
display unit 83 displays an operation screen for operating the
management server 8, and an analysis result screen for
displaying an analysis result of the sewing line SL based
upon the production management information. The input
unit 84 receives nput such as an operation nstruction from
an administrator of the management server 8. For example,
the mput unit 84 recerves an analysis instruction of the
sewing line SL from the admimstrator. In FIG. 4, the display
unit 83 and the mput unit 84 have different configurations,
but the present invention 1s not limited thereto. For example,
functions of the display unit 83 and the imnput unit 84 may be
provided with a touch panel.

The communication unit 85 communicates with the facili-
ties of various processes of the sewing line SL via the
network NW2 of the sewing management system 1. For
example, the commumnication unit 85 receives the production
management information including the operator ID and the
operation information in the drive unit 97 from the sewing
machine 9 in the sewing process 4. The table management
unit 86 generates a production management information
table from the production management information recerved
from the communication unit 85, and manages the produc-
tion management information. The table storing unit 87
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stores the production management information table gener-
ated by the table management unit 86 and a sewing skill
table which will be described later.

Here, an example of the production management infor-
mation table stored in the table storing unit 87 will be
described with reference to FIG. 5. FIG. 5 1s an explanatory
diagram of an example of a production management infor-
mation table 500 stored in the table storing unit 87 of the
management server 8 according to the embodiment. A
registered content of the production management informa-
tion table 500 stored 1n the table storing unit 87 1s not limited
to the content shown in FIG. 5, and can be appropnately
changed.

In the production management information table 500
illustrated 1n FIG. 5, the production management informa-
tion on 1item number IDs (TP01 to TP03) associated with one
part of a T-shirt which 1s a product 1s registered. For
example, the item number IDs “TP01”, *“TP02”, and “TP03”
are associated with sewing works respectively correspond-
ing to a “body part”, a “sleeve” and a “collar” of the T-shirt
which 1s the product. An operation for sewing a front body
part and a rear body part 1s associated with the item number
ID “TP01”. Operations for sewing a sleeve and a collar 1n
the front and rear body parts are respectively associated with
the 1tem number IDs “TP02” and ““I'P03”. The contents of
these 1item number IDs are determined based upon informa-
tion from a PC 1n the specification generation process 2, and
registered based upon the imformation from the portable
terminal 30 in the cutting process 3.

In the production management information table 500, as
standard data, a standard sewing time 1s registered as a
standard parameter 1 (parameter 1), and a standard sewing
speed 1s registered as a standard parameter 2 (parameter 2).
The standard parameter 1 1s set with “T'S3” indicating a fast
sewing time, “I'S1” indicating a slow sewing time, and
“TS2” mdicating an intermediate sewing time thereof. The
standard parameter 2 1s set with “NS3” indicating a {fast
sewing speed, “NS1” indicating a slow sewing speed, and
“NS2” indicating an intermediate sewing speed thereof. The
contents of these standard parameters 1 and 2 are registered
based upon the mformation from the PC 1n the specification
generation process 2.

In the production management information table 500, the
production management information when three different
operators perform the sewing work by using three different
sewing machines 9 1s registered n the respective item
number IDs “TP01”, “TP02”, and ‘“TP03”. Each of the three
operators 1s associated with operator IDs (OP1 to OP3).
Each of the three sewing machines 9 1s associated with
sewing machine IDs (M1 to M3). The operator 1D and the
sewing machine ID are set in advance by the administrator
of the sewing management system 1, and registered based
upon mformation from the sewing machine 9 i the sewing
process 4.

In the production management information table 500, an
actual sewing time 1n the sewing machine 9 1s registered as
operation data 1, and an actual sewing speed 1n the sewing
machine 9 i1s registered as operation data 2. The contents
registered in the operation data 1 and 2 are respectively the
same as the standard parameters 1 and 2. In other words,
“TS17, “TS2”, or “I'S3” are registered as the sewing time,
and “NS17, “NS2”, or “NS3” are registered as the sewing
speed. The contents of the operation data 1 and 2 are
registered based upon the information from the sewing
machine 9 in the sewing process 4.

In the production management information table 300,
position miformation of the operator of the sewing machine

.
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9 1s registered. As a content registered in the position
information, a distance away from east, west, south, and
north directions 1s registered with reference to a position of
the position detecting device 41 installed in the sewing
process 4. For example, 1n the production management
information of the number #2, “N1:E1” 1s registered. “N1.:
E1” indicates that the operator moves to a position separated
by one block 1n the north direction and by one block in the
cast direction from the position of the position detecting
device 41. Here, the “block™ 1s a unit of a predetermined
distance. In the same manner, “N2:E2” 1s registered 1n the
production management information with the number #6.
“N2:E2” indicates that the operator moves to a position
separated by two blocks 1n the north direction and by two
blocks 1n the west direction from the position of the position
detecting device 41. The contents of the position information
are registered based upon information from the position
detecting device 41 1n the sewing process 4.

In the production management information table 500, the
work volume data, inspection result (number of defects)
data, defect (error) data, and completion date and time data
of the product (workpiece) are registered. In the work
volume data, the quantity of the product whose sewing 1s
completed by the sewing machine 9 is registered, and 1n the
inspection result data, the mspection result of the product 1s
registered. In the former, the actual number of products 1s
registered, and 1n the latter, for example, a defect rate (or a
non-defect rate) 1s registered. In the defect data, the number
of times of occurrence of the defect 1in the sewing machine
9 1s registered, and 1n the completion date and time, the date
and time when the packing work 1s completed 1s registered.
In the former, the actual number of times of occurrence of
the defect 1n the sewing machine 9 (for example, a feeding
error and a needle operation error of the workpiece) is
registered. The work volume data are registered based upon
the mformation from the sewing machine 9 in the sewing
process 4. The contents of the inspection result data and the
defect data are registered based upon information from the
portable terminal 60 1n the mspection process 6. The con-
tents of the completion date and time data are registered
based upon mnformation from the portable terminal 70 1in the
packing process 7.

In the production management information table 500
illustrated 1n FIG. 5, as shown 1n the numbers #1 to #3, in
the item number ID “TP01”, three different operators (opera-
tors of OP1 to OP3) perform the sewing work of the same
process (ST1) by using three diflerent sewing machines 9
(MO1 to M03). The operators of OP1 and OP2 actually work
at the sewing time of TS3 and the sewing speed of NS3 with
respect to the sewing time (152) and the sewing speed (INS2)
set by the standard parameters 1 and 2. On the other hand,
the operator of OP3 actually works at the sewing time of TS1
and the sewing speed of NS1 with respect to the sewing time
(IS2) and the sewing speed (NS2) set by the sewing
parameters 1 and 2. In other words, the sewing time and the
sewing speed are diflerent depending on the operator.

The operators of OP1 and OP3 do not move from a
reference position (an installation position of the position
detecting device 41), whereas the operator of OP2 moves by
one block from the reference position to the northeast side.
The work volume data of the products of the operators of
OP1, OP2, and OP3 are respectively 100 pieces, 80 pieces,
and 60 pieces. The ispection results of the products of the
operators of OP1 and OP2 are the number of defects “0”,
whereas the mspection result of the product of OP3 1s the
number of defects “3”. The defect does not occur in the
sewing machine 9 of M01 and M02, whereas the defect
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occurs 10 times 1n the sewing machine 9 of M03. That the
completion time of the product by the operator of OP1 is the
carliest (11:15 on Dec. 3, 2018) and the completion time of
the product by the operators of OP2 and OP3 continues in
that order (11:30 and 11:45 on the same day, respectively).

Here, a registration mode of the above-described produc-
tion management information will be described with refer-
ence to FIGS. 1, 4, and 5. For example, 1n the sewing process
4, when the operator reads the item number ID and the
operator ID with the RFID reader of the portable terminal
40, these pieces of mformation are outputted to the man-
agement server 8 via the sewing machine 9 as the production
management information, and recorded 1n the storage unit
82. Here, the sewing machine ID of the sewing machine 9
to which the portable terminal 40 1s connected 1s also
outputted to the management server 8, and recorded 1n the
storage unit 82. The information such as the sewing data and
the standard parameter outputted from the specification
generation process 2 1s also recorded 1n the storage unit 82.
When the item number ID, the process 1D, the operator 1D,
and the sewing machine ID are recorded 1n the storage unit
82, the table management unit 86 calls the standard param-
cters 1 and 2 based upon the item number ID, and registers
these pieces of iformation in the production management
information table 500. Accordingly, the item number ID, the
standard parameter 1, the standard parameter 2, the operator
ID, and the sewing machine ID are registered in the pro-
duction management information table 500.

Next, 1n the sewing process 4, when actual sewing work
1s performed, the operation data and the work volume data
associated with the sewing work are outputted to the man-
agement server 8, and recorded in the storage unit 82. The
position mformation of the operator 1s outputted from the
position detecting device 41 in the sewing process 4 to the
management server 8, and recorded 1n the storage unit 82.
When these pieces of data and information are recorded 1n
the storage unit 82, the table management unit 86 registers
the operation data, the work volume data, and the position
information of the operator 1n the production management
information table 500. As a result, the operation data 1, the
operation data 2, the position information of the operator,
and the work volume data are registered in the production
management information table 500.

In the mspection process 6, when the mspection of the
product (the workpiece) 1s performed, the mspection result
data of the product and the defect data 1n the sewing machine
9 are outputted from the portable terminal 60 to the man-
agement server 8, and recorded 1n the storage unit 82. When
these pieces of data are recorded 1n the storage unit 82, the
table management unit 86 registers the inspection result data
and the defect data 1n the production management informa-
tion table 500. Accordingly, the inspection result data and
the defect data are registered 1n the production management
information table 500.

In the packing process 7, when the workpiece 1s packed,
the completion date and time data are outputted from the
portable terminal 70 to the management server 8, and
recorded 1n the storage unit 82. When the completion date
and time data are recorded in the storage unit 82, the table
management unit 86 registers the completion date and time
data in the production management information table 500.
Accordingly, the completion date and time data are regis-
tered 1n the production management information table 500.
All pieces of the production management information in the
production management information table 300 shown in
FIG. § are registered in this manner.
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Based upon the production management information reg-
istered 1n the production management imnformation table 1n
this manner, the management server 8 estimates the sewing
skill of the operator, and analyzes the sewing product quality
and the production efliciency 1n the sewing line SL accord-
ing to the estimation result. Heremafiter, such analysis pro-
cessing 1n the management server 8 will be described with
reference to FI1G. 6. F1G. 6 1s a tlowchart illustrating analysis
processing 1n the management server 8 according to the
embodiment. In FIG. 6, the production management infor-
mation 1s indicated as “management mformation”, and the
production management information table 500 1s indicated
as a “table”.

As 1llustrated 1n FIG. 6, 1n the management server 8, the
control unit 81 constantly monitors whether to receive the
production management information from the facilities of
various processes of the sewing management system 1 (step
(heremaftter, referred to as “ST””) 601). When not receiving
the production management information from the facilities
of various processes (ST 601: No), the control umt 81
continues this monitoring operation. A content of the pro-
duction management information determined in ST 601 1s
set 1n advance by the administrator of the sewing manage-
ment system 1 1n the management server 8.

On the other hand, when the production management
information 1s received from the facilities of various pro-
cesses (ST 601: Yes), the table management unit 86 registers
the received production management information in the
production management information table 500 (ST 602).
The production management information 1s recorded 1n the
storage unit 82 via the communication unit 85 under the
control of the control unit 81. The table management unit 86
registers the production management mformation stored in
the storage umit 82 1n various items of the production
management iformation table 500 based upon the item
number ID.

In the process of registering the production management
information, the control unit 81 determines whether to
receive an instruction for analyzing the sewing product
quality and the production efliciency in the sewing line SL
via the input unit 84 from the administrator (ST 603). When
not receiving the instruction for analyzing the sewing prod-
uct quality and the production efliciency (ST 603: No), the
control unit 81 continues this determination operation.
While the determination operation continues, the production
management information 1s further registered in the produc-
tion management iformation table 500.

When receiving the instruction for analyzing the sewing
product quality and the production efliciency (ST 603: Yes),
the control unit 81 estimates the sewing skill of the operator
based upon the production management mformation regis-
tered 1n the production management information table 500
(ST 604). The sewing skill 1s estimated by comprehensively
considering that the operator can use various sewing
machines and can cope with various processes, and here, the
estimation of the sewing skill in one process will be
described. The sewing skill estimated 1n ST 604 i1ndicates
how many products satistying a predetermined standard can
be sewn within a predetermined time.

Here, a case 1n which the sewing skill of the operator 1s
estimated by using the production management information
of numbers #1 to #3 registered in the production manage-
ment information table 500 as an example will be consid-
ered. Here, based upon the content of the production man-
agement information 1llustrated in FIG. 5, the control unit 81
estimates that the sewing skills of the operators of OP1 and
OP2 are equal to or higher than a certain level, whereas the
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control unit 81 estimates that the sewing skill of the operator
of OP3 i1s lower than the certain level.

For example, the control unit 81 can estimate the sewing
skill of the operator from the contents of the operation data
1 and 2 registered in the production management informa-
tion table 500 (more specifically, contents of the operation
data 1 and 2 in comparison with the standard parameters 1
and 2). Here, OP1 and OP2 work with the contents of the
operation data 1 and 2 (TS3 and NS3) with respect to the
contents of the standard parameters 1 and 2 (TS2 and NS2),
whereas OP3 works with the contents of operation data 1
and 2 (TS1 and NS1) with respect to the contents of the
standard parameters 1 and 2 (1S2 and NS2). Therefore, the
control unit 81 estimates that the sewing skills of the
operators of OP1 and OP2 are equal to or higher than the
certain level, whereas the control unit 81 estimates the
sewing skill of the operator of OP3 1s lower than the certain
level.

The control unit 81 can estimate the sewing skill of the
operator from the mnspection result of the product of the
operator registered in the production management informa-
tion table 500. Here, the inspection results of the products of
the operators of OP1 and OP2 are the number of detfects <07,
whereas the mspection result of the product of the operator
of OP3 1s the number of detfects “3”. Theretfore, the control
unmit 81 estimates that the sewing skills of the operators of
OP1 and OP2 are equal to or higher than the certain level,
whereas the control unit 81 estimates that the sewing skall of
the operator of OP3 1s lower than the certain level. It can be
seen that the sewing skill of the operator estimated based
upon the ispection result of the product represents the
quality (the sewing product quality) of the product sewn by
the operator.

The control unit 81 can estimate the sewing skill of the
operator from the work volume data registered in the pro-
duction management information table 500. Here, the work
volume data of the products of the operators of OP1, OP2,
and OP3 are 100 pieces, 80 pieces, and 60 pieces, respec-
tively. Therefore, the control unit 81 estimates that the
sewing skill of the operator decreases in the order of OP1,
OP2, and OP3. It can be seen that the sewing skill of the
operator estimated based upon the work volume data of the
product represents the work etliciency of the operator.

When estimating the sewing skill of the operator as
described above, 1t 1s desirable that the control unit 81
considers the defect data of the sewing machine 9 specified
by the sewing machine ID (the number of times of occur-
rence of the defect occurring 1n the sewing machine 9). For
example, 1t 1s possible to accurately estimate the original
sewing skill of the operator by considering the influence of
the defect data of the sewing machine 9 on the work volume
data and the inspection result data.

Heremnabove, for the convenience of description, 1t 1s
described whether the sewing skill of the operator 1s higher
or lower than the certain level. That 1s, a case 1n which the
sewing skill of the operator 1s estimated in two stages 1s
shown. However, the estimation standard of the sewing skill
of the operator 1s not limited thereto. In order to accurately
estimate the sewing skill of the operator, 1t 1s desirable as an
embodiment to numerically describe the sewing skill based
upon a plurality of predetermined stages. Here, the sewing
skill of the operator 1s numerically described by compre-
hensively determining the contents of various types of
production management information included 1n the produc-
tion management iformation table 500.

For example, it 1s conceivable that a point 1s added or
subtracted 1n response to the content of each item based
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upon the value of the work volume data in the production
management information. For example, when the sewing
time and the sewing speed of the standard parameters 1 and
2 are increased, the points are respectively added (for
example, five points are added), whereas when the sewing
time and the sewing speed thereol are decreased, the points
are respectively subtracted (for example, five points are
subtracted). The points are added or subtracted in response
to the number of defects of the mspection result data. The
value of the defect data 1s added by the value.

When the points are added and subtracted 1n this manner,
the sewing skills of the operators of OP1, OP2, and OP3 are

respectively obtained as follows.
(Sewing Skill of the Operator of OP1)

100(work volume data)+10(change of setting param-
eters 1 and 2)+0(inspection result data)+0(de-
fect data)=100

(Sewing Skill of the Operator of OP2)

80(work volume data)+10(change of setting param-
eters land 2)+0(inspection result data)+0(defect
data)=80

(Sewing Skill of the Operator of OP3)

60(work volume data)-10(change of setting param-
eters 1 and 2)-3(inspection result data)+10(de-
fect data)=57

Therelfore, here, 1t 1s estimated that the sewing skill of
OP1 1s the highest, and the sewing skill 1s high 1n the order
of OP2 and OP3. The sewing skill estimated 1n this manner
1s registered 1n the sewing skill table (refer to FIG. 7). As
illustrated 1n FIG. 7, 1n the sewing skill table, the sewing
skills (more specifically, a value corresponding to the sewing
skill) are registered in association with the operator ID and
the process 1D.

After estimating the sewing skill of the operator, the
control unit 81 analyzes the sewing product quality of the
sewing line SL (8T 603). For example the control unit 81
comprehensively determines the sewing skill of the operator
estimated 1n ST 604, and analyzes the sewing product
quality of the sewing line SL. For example, the control unit
81 can analyze the sewing product quality of the sewing line
SL. by considering the numerical value of the sewing skill
described above of the operator disposed 1n the sewing line
SL. When the sewing skill value of the operator 1s equal to
or higher than a predetermined value, the control unit 81 can
analyze that the sewing product quality 1n the sewing line SL
1s high, whereas when the value 1s lower than the predeter-
mined value, the control unit 81 can analyze that the sewing,
product quality 1n the sewing line SL 1s low.

When analyzing the sewing product quality in the sewing
line SL, 1t 1s desirable as an embodiment that the production
management mformation 1s multiplied by a coeflicient that
increases the value of the item (for example, the value of the
inspection result data) directly representing the sewing prod-
uct quality. Here, 1t 1s possible to more accurately analyze
the sewing product quality in the sewing line SL.

After analyzing the sewing product quality in the sewing
line SL, the control unit 81 analyzes the production efth-
ciency of the sewing line SL (ST 606). For example, the
control unit 81 comprehensively determines the sewing skill
of the operator estimated in ST 604 and analyzes the work
clliciency of the sewing line SL. For example, the control
unit 81 can analyze the work efliciency of the sewing line SL
by adding the numerical value of the sewing skill described
above to the operator disposed 1n the sewing line SL. When
the added value of the sewing skill of the operator 1s equal
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to or higher than a predetermined value, the control unit 81
can analyze that the work efliciency 1n the sewing line SL 1s
high, whereas when the added value 1s smaller than the
predetermined value, the control unit 81 can analyze that the
work efliciency 1n the sewing line SL 1s low.

When analyzing the work efh

iciency of the sewing line
SL, 1t 1s desirable as an embodiment that the production
management information 1s multiplied by a coeflicient that
increases the value of the item (for example, the value of the
work volume data) directly representing the work efliciency.
Here, it 1s possible to more accurately analyze the work
clliciency 1n the sewing line SL.

Such an analysis result 1s displayed on the display unit 83,
whereby the administrator of the management server 8 can
confirm the analysis result of the sewing product quality and
the production eiliciency in the sewing line SL. Next,
according to the analysm result, 1t 1s possible to Spec1fy
location where the sewing quahty and the production efli-
ciency are low in the sewing line SL. Accordingly, the
administrator can take measures for improving the sewing
product quality and the production etliciency such as, for
example, rearrangement of the operator and training of the
sewing skaill.

As described above, 1n the sewing management system 1
according to the embodiment, since the production manage-
ment information including the operator ID and the opera-
tion information of the sewing machine 9 1s managed for
cach process of producing the product to be sewn 1n the
sewing line SL, an operation state of the sewing machine 9
by the operator working i1n the sewing line SL can be
specified for each process, and thus the sewing skill of the
operator can be estimated. Accordingly, the management
server 8 can improve the sewing product quality and the
production efliciency in the sewing line SL by setting the
personnel arrangement 1n the sewing line SL.

Particularly, in the sewing management system 1, the
sewing machine 9 transmits the sewing machine ID to the
management server 8 as the production management infor-
mation. The management server 8 registers and manages the
sewing machine ID transmitted from the sewing machine 9
in the production management information table. Therefore,
the management server 8 can estimate the sewing skill of the
operator when combined with the specific sewing machine
9 for each process. Since the sewing machine ID and 1ts
operation information are managed, the management server
8 can estimate an occurrence state of the defect of the sewing
machine 9.

In the sewing management system 1, the sewing machine
9 transmits the work volume data to the management server
8 as the production management information. The manage-
ment server 8 registers and manages the work volume data
transmitted from the sewing machine 9 in the production
management information table. As described above, 1n the
production management information table, since the number
of products (work volume) sewn by the sewing machine 9 1s
managed as the production management information, the
management server 8 can appropriately estimate the sewing
skill relating to the work efliciency of the operator for each
process according to the number of products.

The sewing management system 1 includes an mspection
machine as an 1nspection device for receiving the input of
the mspection result of the product 1n the mspection process
6. The inspection result mputted from the 1inspection
machine 1s transmitted to the management server 8 via the
portable terminal 60. The management server 8 registers and
manages the inspection result data transmitted from the
portable terminal 60 1n the production management infor-
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mation table. Since the inspection result of the product 1s
managed by the management server 8 1n this manner, the
management server 8 can appropriately estimate the sewing
skill relating to the sewing product quality of the operator for
cach item number according to the mspection result.

The sewing management system 1 includes the position
detecting device 41 as a detecting device for detecting the
position mmformation of the operator. The position informa-
tion of the operator detected by the position detecting device
41 1s outputted to the management server 8. The manage-
ment server 8 registers and manages the position informa-
tion of the operator in the production management informa-
tion table. Accordingly, the management server 8 can
estimate a relationship between the position information of
the operator and the sewing state of the product.

A technology of the present disclosure 1s not limited to the
embodiments and modified examples, and may be variously
changed, replaced, and modified without departing from the
spirit of the technical 1dea. When the technical 1dea can be
implemented in a different method by the progress of the
technology or by another derived technology, the technical
idea may be implemented by using the different method.
Theretore, the scope of claims covers all the embodiments
that may be included within the scope of the technical 1dea.

For example, in the embodiment, a case in which the
operator ID and the item number ID are read by the portable
terminal 40 connected to the sewing machine 9 1s described.
However, the configuration for reading the operator ID and
the item number ID 1s not limited thereto, and can be
appropriately changed. For example, a configuration 1n
which the sewing machine 9 reads the operator ID and the
item number ID may be provided. In the embodiment, the
sewing machine 9 1s provided with the communication unit
98 for performing communication with the management
server 8 via the network NW2 of the sewing management
system 1, and 1n the case of a sewing machine that does not
include the commumnication unit 98, the portable terminal 40
may be provided with the commumication function. In the
embodiment, the portable terminals 30, 50, 60, and 70 are
configured to be provided in various processes of forming
the sewing line SL, and when the facilities used in various
processes ol the cutting machine, the iron press machine,
and the inspection machine are provided with the commu-
nication function of performing the communication with the
management server 8 via the network, the portable terminal
may not be provided.

In the embodiment, a case in which the production
management information 1s managed by the process unit of
the component forming the product according to the item
number ID in the production management information table
1s described. However, a management method of the pro-
duction management information 1s not limited thereto, and
can be appropriately changed. For example, the production
management information may be managed by the process
unit of the product according to the item number ID asso-
ciated with the product.

In the embodiment, a case in which the management
server 8 1s connected to the network NW2 of the sewing line
SL. of the sewing factory SP1 i1s described. However, the
configuration of the management server 8 i1s not limited
thereto, and can be appropnately changed. For example, the
management server 8 may be connected to the network
NW1 that connects a plurality of sewing factories. The
function of the management server 8 may be provided on the
cloud. The management server 8 i1s not limited to the case
where the management server 8 1s configured independently
of the sewing line SL, and for example, a PC disposed 1n the
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execution region of the specification generation process 2
may be allowed to have the function.

Hereinafter, characteristics of the embodiments will be
summarized.

A sewing management system according to the embodi-
ment 1ncludes: a sewing device that transmits production
management information including identification informa-
tion of an operator and operation mformation of a device
main body; and a management device that manages the
production management information by a process ol a
product sewn 1n a sewing line or by a process unit of a
component forming the product. According to the configu-
ration, since the production management information
including the 1dentification information of the operator and
the operation information of the sewing device 1s managed
by the process of the product sewn in the sewing line or by
the process unit of the component forming the product, it 1s
possible not only to specity the operation state of the sewing
device by the operator working 1n the sewing line for each
product or each component, but also to estimate the sewing
skill of the operator. Accordingly, 1t 1s possible to 1improve
the sewing product quality and the production efliciency in
the sewing line by setting personnel arrangement in the
sewing line.

In the sewing management system according to the
embodiment, the sewing device transmits identification
information of the device main body as the production
management information. According to the configuration,
since the identification imformation of the sewing device 1s
managed as the production management mformation, 1t 1s
possible to estimate the sewing skill of the operator when
combined with a specific sewing device for each process of
the product or for each process of the component. Since the
identification information of the sewing device and the
operation information thereol are managed, 1t 1s possible to
estimate the occurrence state of the defect of the sewing
device.

In the sewing management system according to the
embodiment, the sewing device transmits the number of
products sewn by the device main body as the production
management information. According to the configuration,
the number of products (work volume) sewn by the sewing
device 1s managed as the production management informa-
tion, 1t 1s possible to estimate the sewing skill of the operator
for each process of the product or for each process of the
component according to the number of products.

The sewing management system according to the embodi-
ment further includes an inspection device that receives
input of an ispection result of the product sewn 1n the
sewing line, and the management device manages the
ispection result inputted from the inspection device as the
production management information. According to the con-
figuration, since the inspection result of the product is
managed as the production management information such
that the inspection result of the product can be managed by
the management device, the sewing skill of the operator
relating to the sewing product quality can be appropnately
estimated for each 1tem number according to the mspection
result.

In the sewing management system according to the
embodiment, the management device estimates the sewing
skill of the operator based upon the production management
information. According to the configuration, since the sew-
ing skill of the operator 1s estimated based upon the pro-
duction management information such that 1t 1s possible to
specily operator’s suitability with respect to the process, it
1s possible to take measures for improving the sewing
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product quality and the production efliciency such as rear-
rangement of the operator and training of the sewing skall.

In the sewing management system according to the
embodiment, the management device analyzes sewing prod-
uct quality and/or production etliciency in the sewing line
based upon the sewing skill of the operator. According to the
configuration, since the sewing product quality and/or the
production efliciency in the sewing line 1s analyzed based
upon the sewing skill of the operator such that a location
where the sewing product quality and the production efli-
ciency are low 1in the sewing line can be specified, 1t 1s
possible to take measures for improving the sewing product
quality and the production efliciency such as the rearrange-
ment of the operator.

In a sewing management method according to the
embodiment, the sewing management method using a sew-
ing device that performs sewing in a sewing line and a
management device that manages various mnformation in the
sewing line mncludes: transmitting, from the sewing device,
production management information including identifica-
tion information of an operator and operation information of
the sewing device body; and managing, by the management
device, the production management information by a pro-
cess of a product sewn 1n the sewing line or by a process unit
of a component forming the product. According to the
configuration, since the production management informa-
tion including the 1dentification information of the operator
and the operation information of the sewing device 1is
managed by the process of the product sewn 1n the sewing
line or by the process unit of the component forming the
product, 1t 1s possible not only to specily an operating state
of the sewing device by the operator working 1n the sewing
line for each process of the product or for each process of the
component, but also to estimate the sewing skill of the
operator. Accordingly, the sewing product quality and the
production efliciency in the sewing line can be improved by
setting the personnel arrangement 1n the sewing line.

What 1s claimed 1s:

1. A sewing management system, comprising:

a sewing device that transmits a production management
information including an identification information of
an operator and an operation information of a device
main body; and

a management device that manages the production man-
agement information by a process unit of (1) a product
sewn 1n a sewing line or (11) a component, which forms
the product, sewn 1n the sewing line,

wherein the sewing line comprises (1) a cutting process of
cutting a workpiece, (11) a sewing process of sewing the
workpiece cut 1n the cutting process, (111) an 1nspection
process ol mspecting the workpiece sewn in the sewing
process, and (1v) a packing process of packing the
workpiece inspected 1n the ispection process.

2. The sewing management system according to claim 1,

wherein
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the sewing device transmits the 1dentification information
of the device main body as the production management
information.

3. The sewing management system according to claim 1,
wherein

the sewing device transmits the number of products sewn

by the device main body as the production management
information.

4. The sewing management system according to claim 1,
wherein the management device manages the production
management information by the process unit of the product
sewn 1n the sewing line, further comprising:

an ispection device that receives mput of an mspection

result of the product sewn in the sewing line, the
inspection result being based on the product in a
fimshed state, and transmits the received input of the
inspection result to the management device.

5. The sewing management system according to claim 1,
wherein

the management device estimates a sewing skill of the

operator based upon the production management infor-
mation.

6. The sewing management system according to claim 3,
wherein

the management device analyzes at least one of (1) sewing

product quality and (11) production efliciency in the
sewing line based upon the sewing skill of the operator.

7. The sewing management system according to claim 1,
further comprising:

a position detecting device that detects a position infor-

mation of the operator, wherein

the management device manages the position information

of the operator detected by the position detecting
device as the production management information.

8. A sewing management method using a sewing device
that performs sewing in a sewing line and a management
device that manages various information in the sewing line,
the method comprising:

transmitting, from the sewing device, a production man-

agement mformation including an i1dentification infor-
mation of an operator and an operation information of
the sewing device body; and

managing, by the management device, the production

management information (1) by a process unit of a
product sewn 1n the sewing line or (11) by a process unit
of a component, which forms the product, sewn in the
sewing line,

wherein the sewing line comprises (1) a cutting process of

cutting a workpiece, (11) a sewing process of sewing the
workpiece cut 1n the cutting process, (111) an 1nspection
process ol mspecting the workpiece sewn in the sewing
process, and (1v) a packing process of packing the
workpiece mspected 1n the mspection process.
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